Ping HUANG et al. 
PHOSPHATE MIMICS AND METHODS 
OF TREATMENT USING PHOSPHATASE 
INHIBITORS 
Atty. Dkt No. 038602-1618 
Prior Application SN 09/645,879 



Figure 1. Exemplary compounds of the invention. 



EX. 


STRUCTURE 


NAME • 


1 


o fl 1 li 1 o 

P F F 


Bis(4-Triflupromethylsulfonylbenzyl) ether 


2 


O 

F II 
0 


4-TrifluoromethylsulfonyIbenzyl 4- 
trifluoromethylsulfonylphenyl ether 




F 

F 

0° 




3 


< 

F 


N,N-Bis(4- 

trifluoromethylsulfonylbenzyl)benzamide 


4 


F 

F 


l,2-Bis(4-trifluoromethylsulfonylphenyl)ethane 


5 


o 

F 0 f| "| H [I | 0 

F I M ^ -f»» 
P 0 OF 


N-(4-Trifluoromethylsulfonylbenzyl)-4- 
trifluoromethylsulfonylbenzamide 


6 




N-(4-TrifluororaethylsulfonyIbenzyl)benzamide 


7 


F O X 


Bis(4-Trifluoromethylsulfonylphenyl) disulfide 


8 


0. + . 
F 0 N *° 

F 0 W S-^^-S + F 

oV ° F 
b 


Bis-(2-Nitro-4-trifluoromethylsulfonylphenyl) 
disulfide 



FIG. 1-A 
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EX. 


STRUCTURE 


NAME 


8 


o. + 

NO 

F + 8-f"Vs. A OF 
FO W S\ /V-S + P 
; — 0 F 

O-N 

0 


Bis-(2-Nitro-4-trifluoromethylsulfonylphenyl) 
disulfide 


9 


Y °-54 


3,5-Bis^4-trifluoromethanesulfonyl-phenoxy)- 
benzoic acid methyl ester 


10 


0" 0 0" 0 


'3,5-Bis-(2-nitro-4-trifluoromethanesulfonyl- 
phenoxy)-phenyl]-acetic acid methyl ester 


11 


1 

c 0^0 F F 
0 Q 0" O 


3,5-Bis-(2-nitro-4-trifluoromethanesulfonyl- 
phenoxy)-benzoic acid methyl ester 


12 


o=s i 


l,3-Bis-(2-nitro-4-trifluoromethanesulfonyl- 
phenoxy)-cyclopentane 


13 

r 


' °AyA° 

o*%" cAo o*"V 

1 


4-Methyl-2,6-bis-(2-nitro-4- 
trifluoromethanesulfonyl-phenoxy)-benzoic acid 

methyl ester 


14 


0 

y-°" 

?{° o-VFo- 


4-[2-(2-Nitro-4-trifluoromethanesulfonyNphenoxy) 
ethoxy]-benzoic acid methyl ester 


15 


F Q 

0' 0 


4-[3-(2-Nitro-4-trifluoromethanesulfonyl-phenoxy) 
phenoxy] -benzoic acid 



FIG.l-B 
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EX. 


STRUCTURE 


• NAME 


16 


X 

>-o" W F 


i /I c Dir. < ■ in ti i _ l « , i \ c /i "i i 

i-(j,j-Dis-tntluorometnyl-pnenyl)-5-(2-nitTO-4- 
trifluoromethanesu!fonyKphenoxy)-l//-pyrazole-3- 
carboxylic acid methyl ester 


17 


0 


{4-[4-(2-Nitro-4-trifluoromethanesulfonyI- 
phenoxy)-ben2enesulfonyl]-phenoxy} -acetic acid 
ethyl ester 


18 




4-[3-(4-Trifluoromethanesulfonyl-phenoxy)- 
phenoxy]-benzoic acid 


19 




{4-[4-(4«Trifluoromethanesulfonyl-phenoxy)- 
benzenesulfonyl]-phenoxy} -acetic acid ethyl ester 


20 


o? s -.o 

X. F F 


iV-(3-TrifluoromethanesuIfonyl-phenyl)-2-{2-[(3- 
trifluoromethanesulfonyl-phenylcarbamoyl)- 
methyI]TphenyI} -acetamide 


21 


h rl f 

o' S v"0 


A r -(3-Trifluoromethanesuifonyl-phenyl)-2-{3-[(3- 
trifluoromethanesulfonyl-phenylcarbarnoyl)- 
methyl]-phenyl} -acetamide 


22 


i 


iV-(3-Trifluoromethanesulfonyl-phenyl)-2-{4-[(3- 
trifluoromethanesulfonyl-phenylcarbamoyl)- 
methyl]-pheny]} -acetamide 



FIG. 1-C 
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EX. 


STRUCTURE 


NAME 


23 


F p 

o3 s ,o 

J? 0 

f ^ 0 0 

0 <r v 

o' S ro 


3,6-Bis-(morpholin-4-ylmethyl)-2 i 5-bis-(2-nitro-4- 
fri f! it n ro methan esul f on v 1 - nh en ox v Vb en7 ene 


24 


?: oV 


r 

7,3-Bis-(2-nitro-4-trifluoromethanesulfonyl- 
phenoxy)-propyl]-dimethyl-amine 


25 


o7 s -o 

AY 
rV HN ^ 


7V-(2-Ethylamino-5-trifluoromethanesuIfonyl- 
phenyl)-2-(4-methanesulfonyl-phenyl)-acetamide 


26 


■p 0 0 

XX. 

0 OH 


2-Hydroxy-5-(2-nitro^-trifluoromethanesulfonyI- 
phenoxy)-terephthalic acid diethyl ester 


27 


0 

H0 | H 

0 o u 

1 

o' s ro 


{2-[(3-Trifluoromethanesulfonyl-phenylcarbamoyl) 
methyl]-phenyl} -acetic acid 


28 


0 

HO^i 

h 6 V 


{3-[(3-Trifluoromethanesulfonyi-phenylcarbamoyi) 
methyl]-phenyl) -acetic acid 



FIG. 1-D 
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STRUCTURE 



NAME 



29 



f4j h 

F o'' b -^- N 




{4-[(3-Trifluoromethanesulfonyl-phenyIcarbamoyI) 
methyl]-pheny I } -acetic acid 



30 



0 = N p 




3,5-Bis-(2-nitro-4-trifluoromethanesulfonyl- 
phenoxy)-benzamide 



0 = N 



31 



F F 




OH 



3,5-Bis-(4-trifluoromethanesulfonyl-phenoxy)~ 
benzoic acid 



o- s ro 



32 



A F 




A r -(4-Trifluoromethaiiesulfonyl-phenyl)-2-{2-[(4- 
trifluoromethanesulfonyl-phenylcarbamoyl)- 
methyl] -phenyl} -acetamide 



33 




A/ r -(4-TrifluoromethanesuIfonyl-pheny l)-2- { 3-[(4- 
trifluoromethanesulfonyl-phenylcarbamoyl)- 
methyl]-phenyl} -acetamide 



34 



f f 




-Or 



^0 



A^-(4-Trifluoromethanesulfonyl-phenyl)-2- {4-[(4- 
trifluoromethanesulfonyl-phenylcarbamoyl)- 
methyl]-phenyl} -acetamide 



FIG. 1-E 
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EX. 


STRUCTURE 


NAME 


35 


CH 3 

H 3 C-0 N"^^ S ^ F 

0 b 


4-(l-Etiiyl-5-trifluoromethanesulfonyl-l J ff- 
benzoimidazol-2«yl)-benzoic acid methyl ester 


36 


CH 3 

HO N-^^s^p 

00 


4-(l-Ethyl-5-trifluoromethanesulfonyI-l^- 
benzoirriidazol-2-yl)-benzoic acid 


37 


^CH 3 

0 0- 


4-( 1 -Ethy I-5-trifluoromethanesulfonyl- 1 //- 
benzoirrudazoU2«ylV//-pyridin-4-yl-benzamide 


38 


\— / H 

O O 


4-( 1 -Ethyl-5-tnfluoromethanesulfonyl-l//- 

ben2oimidazol-2-yl>//-(4-methoxy-phenyl)- 

benzamide 


39 


CH, 

^ o'b 


3-[4-( 1 -Ethyl-5-trifluoromethanesuIfonyl- \H r 
benzoimidazol-2-yl)-benzoylamino]-benzoic acid 
ethyl ester 


40 


CH 3 

( 

6 0 


4-( 1 -Ethyl-5-trifluoromethanesulfonyl- 1//- 

benzoimidazol-2-yl)-iV-(2-pyrrolidin-l-yl-ethyl)- 

benzamide 


41 


CH 3 

H 3 C H o° 0 


iV-Ethyl-4-( 1 -ethyl-5-trifluoromethanesulfonyl-l// 
benzoimidazol~2-yi>benzarnide . 


42 


CH 3 

HO N-^^a^p 

do 


1 -Ethyl-5-mfluoromethanesulfonyl- \H- 
benzoimidazole-2-carboxylic acid 


43 




[2-(Benzoyl-butyi-amino)-2-(4- 
trifluoromethanesulfonyl-phenyl)-acetylarnino]- 
acetic acid methyl ester 



FIG. 1-F 
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EX. 


STRUCTURE 


NAME 


A A 


V" | 


iV-Benzyl-iV-[butylcarbamoyl-(4- 

Li u iuui uiucuicuicouuonyi-pnenyi ^-rncinyij- 

benzamide 




F F ■ 

0 X 

Qr$ F 




45 


OH 


7V-pButyjcarbamoyl-(4-trifluoromethanesulfonyl- 
phenyi)-methyl]-A r -(2-hydroxy-ethyl)-benzamide 


46 


F F 

° X 

H,C^N'^ |r - N -^0'^CH ) 

A 0 


[2-(Acetyl-cyclopropyl-amino)-2-(4- 
trifluoromethanesulfonyl-phenyl)-acetylamino]- 
acetic acid ethyl ester 


47 


F F 

o x 

"STh ? 

CH, 0 


[2-(Acetyl-methyI-amino)-2-(4- 
trifluoromethanesulfonyl-phenyl)-acetylarnino]- 
acetic acid ethyl ester 


48 


F F 


[2-(Benzoyl-cyclohexyl-amino)-2-(4- 
trifluoromethanesulfonyl-phenyl)-acetylarnirio]- 
acetic acid ethyl ester 


49 


F F 


7V-Cyclohexyl-iV-[(2,6-dimethyl-phenylcarbamoyl) 

(4-trifluoromethanesulfonyl-phenyl)-methyI]- 

benzamide 


50 


F F 

H 3 C'^N A Y N ^O^CH J 
CH, 


[2-(Acetyl-propyl-amino)-2-(4- 
tTifluoromethanesulfonyl-phenyl)-acetylamino]- 
acetic acid ethyl ester 


51 


F F 

0 X 
q-S F 

6' 


f 

[2-(Acetyl-cycIohexyl-amino)-2-(4- 
tTifluoromethanesulfonyl-phenyl)-acetylarnino]- 
acetic acid ethyl ester 



FIG. 1-G 
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EX. 


STRUCTURE 


NAME 


52 


0 0 o 

<> 

6 


{4-[4-(2-Nitro-4-trifluoromethanesuIfonyI- 
phenoxy)-benzenesulfony l]-phenoxy} -acetic acid 


53 


0 0 o 

0 


4-[2-(2-Nitro-4-trifluoromethanesulfonyi-phenoxy) 
ethoxy]-benzoic acid 


54 


0 0 o 

6 6"b 


2,5-Bis-(2-nitro-4-trifluoromethanesulfonyl- 
phenoxy)-terephthalic acid diethyl ester 


55 


0 ,0 o 
0 0 0 


l-P^-Bis^-nitro^trifluoromethanesulfonyl- 
phenoxy)-propyl]-piperidine 


56 


0 0 o 
y^o- 

do o 


4-[2 I 3-Bis-(2-nitro-4-trifluoromethanesulfonyI- 
phenoxy)-propyl]-rnorpholine 


57 


o o o 

F 0'% 

do 6 


[2,3-Bis-(2-nitro-4-trifluorornethanesulfonyl- 
phenoxy)-propyl]-(2-nitro-phenyl)- amine 



FIG. 1-H 
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EX. 


STRUCTURE 


NAME 


58 


op o 

OH " -N. - 

O o 


1 -(2-Nitro-phenylamino)-3-(2-nitro-4- 
trifluoromethanesulfonyl-phenoxy)-propan-2-ol 


59 


0 0 o 

^yY : °- . o 

do 6 


[2,3-Bis-{2-nitro-4-trifluoromethanesulfonyl- 
phenoxy)-propyI]-(4-nitro-phenyl)-amine 


60 


0 0 o 

OH H 


l-(4-Nitro-phenylamino)-3-(2-nitro-4- 
trifluoromethanesulfonyl-*phenoxy)-propan-2-ol 


61 


0 0 o 

F r^jf S -NH 2 

■ L- H 


4-[2«Hydroxy-3-(2-nitro-4- 

trifluoromethanesulfonyl-phenoxy)-propylamino]- 

benzenesulfonamide 


62 


0 0 o 

'' 't 
0 0 o 


4-[2,3-Bis-{2-nitro-4-trifluoromethanesulfonyl- 
phenoxy)-propylarnino]-benzenesulfonamide 


63 


0=N PAW 0 W f 

F ^ p 

F 


Bis- { [4-(2-nitro-4-trifluoromethanesulfonyl)- 
phenoxy]-phenyl}sulfone 


64 




2-[4^(Difluoro-methanesulfonyl)-phenyl]-5- 
naphtHalen-2-yl-oxazole 



FIG. 1-1 
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EX. 


STRUCTURE 


NAME 


65 


H 3 C 

Q' A , OF F 

b 


[2-Nitro-4-( 1 , 1 ,2,2-tetrafluoro-ethanesulfonyl)- 
phenyl]-/7 -tolyl-amine 


66 


H 0 

r p UN >^ 
OH 


1,2-Bis(4- 

trifluoromethylsulfonamidophenyl)ethane 


.67 


H 0 

f o rTV^^ ° 

' UN ^ ^ 
F OH 


l,2-Bis(2-methyl-4- 

trifluoromethylsulfonamidophenyl)ethane 


68 




l,3-Bis(4-trifluoromethylsulfonamidophenoxy)-2,2 
dimethyipropane 


69 


^°>. F 

F 1 iin N \» F 
F 0 H HO 


1,3-Bis(4- 

trifluoromethyIsulfonamidophenoxy)propane 


70 


H O 

F OH 


1,4-Bis(4- 

trifluoromethylsulfonamidophenoxy)butane 


71 


• s jrr°n ^ s tf - 

OH 

F 


1,4-Bis(4- 

trifluoromethyIsulfonamidophenoxy)benzene 


72 


H 0 

jpT T^i fY rf- 


1 -(4-Aminophenoxy)-4- 
trifluoromethylsulfonamidophenoxy benzene 


73 


F " N N p 
OH H O 


Bis(4-trifluoromethylsulfonarnidophenyl) ether 



FIG. 1-J 
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EX. 


STRUCTURE 


NAME 


74 




i,3-Bis(4- 

trifluoromethylsulfonamidophenoxy)ben2ene 


75 


OH H ° 


2,5-Bis(4-trifluoromethyIsulfonamidophenyl)- 
(l,3,4)oxadiazole 


76 


1/ H 0 F 

F0 III u T » \ 
/ PI >T 

F 0 , 1 


B is(4-trifluoromethy Isulfonamidophenyl)- 1 ,4- 
diisopropylbenzene 


77 


p 

k^N 0 


5-TrifluoromethanesuIfonylamino-l/f-indole-2- 
carboxylic acid 


78 


H ^y>-V< 0H 

0 

CH, 


1 -Methyl-5-trifluoromethanesulfonyIamino- 1//- 
indole-2-carboxylic acid 


79 


OH 


(2-Methyl-5-trifluoromethanesulfonylamino-indol- 
l-yl)-acetic acid 

t 


80 


CH 3 


1 -Methyi-5-trifluoromethanesulfonylamino-; \H- 
indoIe-2-carboxylic acid phenylamide 


81 




5-Trifluoromethanesulfonylamino-lH-indole-2- 
carboxylic acid phenylamide 


82 


MO 


3 -[( 1 -Methy 1-5-trifluoromethanesulfonylamino- 1 H 
indole-2-carbonyl)-amino]-benzoic acid 



FIG. 1-K 
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EX. 


STRUCTURE 


NAME 


83 


c F v F 

H H \J 
HO 


3-[(5-Trifluoromethanesulfony lamino- 1 //-indole-2 
carbonyl)-amino]-benzoic acid 


34 




4-[(5-Trifluorornethanesiilfony lamino- 1 .rY-indole-2 
carbonyl)-amino]-benzoic acid 


85 


hn YYV=h, 

OH 


4-[2-{2-Methyl-5-trifluoromethanesulfonyIamino- 
indol- 1 -yl)-acetylamino]-benzoic acid 


86 


4' 


3-[2-(2-Methyl-5-trifluorornethanesulfonylaniino- 
indol- 1 -yl)-acetylamino]-benzoic acid 


87 




4-{[2-(2-Methyl-5-trifIuoromethanesulfonylamino- 
indol- 1 -yl)-acetylamino]-methyl} -benzoic acid 


88 




(2-Methyl-5-trifluoromethanesuIfonylamino-indol- 
l-yl)-acetic acid tert -butyl ester 


89 


p 

CH, ( 

CH 3 


I -Methyl-5-trifluorornethanesulfonylarnino- \H- 
indole-2-carboxylic acid ethyl ester 


90 


F F H 

O 


6-TrifluoromethanesuIfonyIamino-naphthalene-2- 
carboxylic acid 



FIG. 1-L 
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STRUCTURE 



NAME 



91 


0 l^A^A^OH 

0 


A r ,A r -Bis[(6-carboxyl-naphthalen-2'yl)methyl] 
trifluoromethanesulfonamide 


92 


F ° ' P 

F CH 3 ^A^Av- 0H 
6 


6-[(Methyl-trifluoromethanesulfonyl-amino)- 
methvn-nanhthalene-2-carbaxvIic acid 


93 


_o,,P 

p ' ■ 1 T 1 t! U 

0 


3-({6-[(Methyl-trifluoromethanesuIfonyl-amino)- 
methyi]-naphthalene-2-carbonyl}-amino)-benzoic 
acid I 


94 


CH, 


1 -/erf -Butoxycarbonylmethyl-5- 
trifluoromethanesulfonylamino- \H -indole-2- 

rarhnxvlic acid ethvl ester 

diOl UUAY ilv CLW1V1 WU1Y1 UJIWI 


95 




l-Carboxymethyl-5-trifluorornethanesulfonylamino 
li/-indole-2-carboxylic acid ethyl ester 


96 


•V 

k^-N OH 

• 

0 

CH, 


1 -tert -Butoxycarbonylmethy 1-5- 
trifluoromethanesulfonylarnino-l//-indole-2- 
carboxylic acid 


97 


o4-o 

OH 

0 > 
0^ 

OH 


l-Carboxymethyl-5-trifluoromethanesulfonylamino 
l//-indole-2-carboxylic acid 


98 


o°t° 

P S^N 0 

°V ( CH, 
OH 


1 -Carboxymethyl-5-(iV,jV- 
ditrifluorornethanesulfonyl)arnino- 1 //-indole-2- 
carboxylic acid ethyl ester 



FIG. 1-M 
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EX. 


STRUCTURE 


NAME 


99 


„ O 
CH, 


1 -terf -Butoxycarbonylmethyl-5-(A r //'- 
ditrifluoromethanesuIfonyl)amino-l//-indole-2- 
carboxylic acid ethyl ester 


100 


e 

OH 


1 -Carboxymethyl-5-(jV,;V- 
ditrifluoromethanesulfonyl)amino- 1 tf-indole-2- 
carboxylic acid 


101 




1 -Cyclohexylmethyl-5- 
trifluoromethanesulfonylamino-l//-indole-2- 
carboxylic acid ethyl ester 


102 


OH 


1 -Benzyl-5-trifluoromethanesulfonylarnino- \H- 
indole-2-carboxylic acid 


103 


OH 

d 


1 -CyclohexyImethyl-5- 

tri fluoromethanesulfonyl amino- l//-indole-2- 

carboxylic acid 



FIG. 1-N 



